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-^7l#S.^ <^2}-EBifif ^± 7>^# M^Itt 7>^ HV^o)] &<>H, 

7}^ ^tM, 7}^7] ^5L^\ Z\)o)7} -g-o]^ 7 \^7) iflJf 

^ 5U# * ^Wfil", -H^f -fM#3 xj.*). ol Q] 

-H-g^H ^*J5)71 «fl^, ol^l- -R-7l#^ ^ «H-olH M^i, o]^ 
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Jl^l -R-7l#^ 7}^ ^ ^ ^-^1 {METHOD OF GASIFYING HIGH MOLECULAR WEIGHT 
ORGANIC MATERIAL AND APPARATUS THEREFOR} 

^* M-H}S« ZLSflS, 
^H3# M-E]"^ 

M-Ej-Vfi ^e|5, 

£ 6£r ^H] 1^ 3Hr Bfl-fMl &<>H, AV^/^o. = o go] ^ o. „ 

^ ^SH 4^- 7>^2|- Jf-^ ZLBflS, 

£ 7^ 3 ^ jjfl o.6fl Ol^Aj, AV^ /3]1 o. = o go] ^ O. „ 

^ <4^r 7>^5|- M-Ej-^H ZLEflS. 
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^ eJ-^ ; ^ ^^a. 7 >^5] <2jlo] ^s^isj- ^ 7}a(o^u } ^o s S yn gasS 

<10> ^1^>^1 <£iS^ 7>^ ^WHH^ 7>^# iflSfl Jl^-7.} -B-711-21 <^«- 

7> A^^. a>^. vj-o.^. 0^0.^ nfl M^js)^ ^iiS 7>>iS}-7) J7^C_^ o.^ e > 

^ W o^-§- ^"g-^JI £tK 7f^s)- tiV-g-o] ^u^o]] £.5:7). ^Hfl 

°1H, «>-S-^- #^U] 7]J1 7>i tflS] ^ i^El- ^o] 7 ] <^*|) 

^71 SLtt #1- « 0 >^£ ^^Jl olcf. 

<H> £ 1-8- Cflt!" 7>^7)S ^-g-Sl^- #2fl£] ^ <^.g. 

£A 1^ ^ la^ -H^ £ lbTT ^# £ lc^r #-i]-g- ^ 
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Z}"^ *&*\°\] &<>H ^ ^7}°\ ^ Hj-^, 7 >i5|- ^ 7} 

H H#. #fM-<?l *fl^ «H# ^ ^ol7l- 51^1^ 7}^7] iflJf^H 

^ JL^%- « 0 >^i, ^i=M: ^ mm^ 3.7)^. ^-f^ tH?-^ «cHh\ -ijfl-i- ^> 



5flth 



<12> 



7>iS|- ^1 «V-g-Olo S 7>i2f *l^Al7]7] 3*fH*r 1300 "C 3 5. 

^ Jl-grOl -O^s^o): ^.4. «fl*f)^ 7 ]^o) 7 ^5f fj-^°fl>H*r, 7>i^-7l lfl<*)| Jl 

-n-7H-(-CH 2 )4 #*|) ^if ^■^■^-o.S.^ jL£v*> -fj-7)^- vfl^ ^fif ^ ^«.o] 

^ 7>^Sf aV-g-o] .fj.*]^ ^ ol^ 7>^7l ^£1- -f^H^JI 

<13> U 

C + 0 2 — C0 2 
<14> [s^A] 21 

(-CH 2 ) + 3/2 0 2 H 2 0 + C0 2 
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7]uY cflef A|^om s,j o. 0.5-1.0 tifl ^£7} £)^o> ^ ^ 

^ 1 g 2^1 ^SE^i 7>^7l^ £ Et ^Al^ji ^ # o] H20Slf C q 2# 

°Us- Jl^l- ^-7ll-o] ^«oj ^(C)2f sj-^l 3 g 

-g-ol ^1^517] $W^r uLfr ^7l7> Jl^S]^ tiV-g^tK Sfl -frCdfe^ ^ J7^x> 
<18> 3 ] 

C + H 2 0 CO + H 2 
<19> [s)-«}-ai 4] 

C + C0 2 -»• 2C0 
<20> [sj-tJ-Ai 5] 

(-CH 2 ) + H 2 0 -> CO + 2H 2 
<2i> [3*«H 6] 

(-CH 2 ) + C0 2 -+ 2C0 + H 2 

$| 3J.*H^ 1 ^ 2^ ^ tiVo.ol*]u> 3 ^ 6 ^ ^ a]--g-o]4. ole^V h> 

^€ C0^ H 2 7> ^-g-o] <£s 7>^7l- ^cf. 

<23> ^, ^2fl^ «<H=HH^ 7^^-7]o] ^X\?} 7 ] S-^ o. S ^ 

2) ^^oiq- oflAj-o} bji^. ^ ^| -g.^-^ A^ofl oj^j- A}^ tij-o.0] j^^i j ^ 2# 
°l-8-*H 7j-iSj. tij-g-o] 3 6o] ^]e|^cf ^ ^ ^ ^ 
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^ 7}^ water gas shift) ov^.^ ^sfl ^ ^X\7]7) j, 

<24> [5}-«H 7 ] 

CO + H 2 0 -> H 2 + C0 2 

3 6, =L^\JL 4^ 7>i *Jo] tiV-g-o] s^ai 7^ *h§-oj ^Ajofl 

^ ^*HH S^cfl, o] nflg-ofl ^ ^aJ-^o] Hl ^. o1 ^ :R o] ^ } O^-.^ 

<26> ^ 2£ Jl^> ^7l## 7}i^5fe ^Sfl^] « 0 >-i] ofl 5ft ol 

^ £"*fl^# uI3jSH %SL£., 7}^s\-7}9] -£-t= .g-o] §].7)1 ^- ™. o>q 

^ ^ tfl^ ^ ^£1- ^7M^ ^ 7}Af ol^ J7«-^ o. 7 ] 

HS-^ ^ ^ 3J-8-] 

# 7 ] .EL^ ^^}7] & Jl«x}- -B-7l#5] 7}^ 

^ "o^l 

<29> ^5^^ 7^ « # ^. 7] 7}i ^ 7 | ^ JE^H AV^^ 

-g-A)^ l-Jlf olAj-sJ.^^. ^ ^ ^| Al7l - ^^ ]# ^Cf. 



<27> 
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<30> o) nfl, ^3 #4 ol^Hl-^ # 7 }^7) tfl^ o. 7l#3 if H>-g-Al^ 

<31> <^HH, 7^^-71 ifl4) XJ.^ 7 j-^7) ot 1300 ^ -f^^t-fl 

<3JL£}- ^# 7>>i2)-7l ^ ^"g-SH 14 f-^ll ol^Ej-^^ ^a] 71^ 



<32> 



<33> 



<34> 



<35> 



<36> 



#31; 

7^!- ^a] 71^ ^-7^1; 



<37> ^-71 Ufl#^ ^SMkfc^ ^± 7}+2] o^« # 7^^-71 ifl^ A)-^ ^ 

#^1- olAVg-pg.^ <gj4 ^ ^a] 7]^ #7}); ^ 
<38> aJ- 7 ) -31). ojAyjrJ.E}-^ -0 7 )#4 ^ U^^-h^ 7 j.^ 

# ^^]7l£r ^-1- ifs}^ ^o] y|.^.3l^>4. 



<39> 



<40> 



-B-711-^ 7}^3\- ^^-o] 1^-5|-^2f ^ 7^ ^w. 7 |. Aj-^s^ a>o.^ 
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<42> 7>>i^-7l uflS. ^Z}^ ^ 

<43> 7}^S\-7}^B] 7 }^7\ W)]#5]^ ^ ; 

<44> 7 >i^ 7lS « El afl^Jfc 7^0} o^« # 7}^5}-7l iflS. 

<45> ^ 7 )oll^ 7]-i2|-7l^- ^Qj^ ^7)1- £i=. 2 7fl^ Aj-^ ^ 

a}^)^. 

<46> ^ 7>i 7]]^ ^ * A]-^ „ ^ 7 >^5(-7l « *H 

4^1€ 2 7fl ojAl-o} 4^ 7 fl^ ic#-g; T^ol H|.Bl-3l§].cf. 

<47> J7-g-7.} ^-7)^°) 7}^S\- ^-g-oflAi A^-g ^ S 7>^(C0^- H 2 )3 Q] 

3J-7] Jl^AS -a-^)§]-^A^ jz^-o] H 2 0^ CO2I- *H^51^- ^$4. ol§ ^ ^ 

^^sr>^ ( 7}+3± tiV-g-oll ^_£L^. ^^7l# 7]JL, 7>^s}- «]•-§- J£ 

^£)^r <£S 7>^ ^6JH 71 ^gjl^ ^7l» -g-^fe ^ 

— l^H^ 7}^S\- aV-g-O.S 7>>i(C0 ^ H 2 7> JjLS. 7^ 

3*7] 3. 4^^}^, ^^^"^ 7>i7l- AV^fil- tiV-g-^ ^o]] ojgfl 

H 2 0, C0 2 » ef^Cj-. ol nfl ^£ 1^ 7l-^sj-7lSl ^JE# 1300 r ^JES -fr 

*l*RrHl Af-g-ElJi, Ji^o) H 2 0, C0 2 7>ife CfAl j7^-7.> ^-71 #31- 21 ^ tiV-g-ofl o) ^ 
H 2 , COS €€-^14. 7}is} «}-§-§- 71 7H1 Sjjl^ ^J£sL 7}^2}-7l ^r£» # 

^171^^1, ol nfl ^£ <gi ^#<?1 H 2 0, C0 2 tt JL£*> ^-71 #4 tfAl ti_V^-^H 7} 
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ti>-g-oll ^JltV JL^S] 7}+J%7) &$\7)9)- ^#o1^7fl S.S , 7j-i:£)-7l 3 

*H<H» -g-oi^Ti] ^ oi-q^ ^ 71-i ifl^ ^7M^ <y=^^ ^ 

°1*> £^^r ^S}^ I^o} ^^1- o.7l# 7>i2}-7]^ ^ ^ ^ 

£ 2^b 13-^1 -H-g-T-J- 7>^7l^j ^ ^ ^ l^ajAS 

7}i#7l vflS «-A>A]7l^- Qfl^- ^ 7 ] # M i^( 2 ), 4} ^ JJf ^ 3)] 7 ] 

i3 t ^ ^1 ^*ti 7>iSj-7l rflS -£#*Hr ultf ^]7l# ^ ^#(3), 

^1 7] 0^ 3l*HH 7>i^-7l vflS #7l# ^-A>Al7l^ #7] ^^7] (4) 

7> M^T-g-^^l i^l^H 5^U, 7>i^7l ifl^. ^#3^ ^7l#^- 7^*>7l 

on^- ^7l# 7>^7l(5)^ ^ 3]1 7l# ^# ii#(2)4, 7>^7l vflS ^7l 

^^>7l # 7>l7l(6)^ #71 ^71(4)4 o^cj-. 7l-i5|-7l(l) # 

t=H1tt 7}^s\r7}(i)g_¥-B] 7fif hH#s>^ #^-(7)7> -g*lsq:iL, ct) 7 H^ tifl^£] 

^ ^ 71-i-l- Tfl^^H 7>^2f7l iflS ^-Al-Al7l7l 7>i *fl£^&(8), ZL 

BlJl ^ 7>>l 711^^(8)51)- 31*1^H *fl^^ ^ 7>ifif y>-g-Al7l7l ifl 

^» ^"g^Rr ^ ^^-(9)^- 7>iS>7l(l) s:}^ ^>2>a}-g-^o11 ^^£)ol c£t}. 
7l-i5]-7l(l)^ ^^tl: ^ 371 # 5Hr 2 7fl<5] ^ #JjL«q. ^7> <£^_Q 

^M, ^ ^ i£^7> -g-ol^ £ s. ijo^ 7>^5>7l(l) 

7}^2)-7l(l)^E^ tifl#£)^r 7>i iflS] n] «> Sfl7l#o] H 2 0, C0 2 ^ «>-§-^ ^-§" 
#^1*1-71 ^1«)1 ^^h^l nl(i0a)<>l ^lSM SiJl, 7>^5)-7l(l) *>^-o)l£ ^ 
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^1 J3.t(10b)°l -£*]£H ^sfaV-g-^H H 2 OSf C0 2 # ^^aV-g-^^. 

3<H 9X^. ZLKlOa, 10b) *>°HH ji^> -a-7l#o] C0 2> H 2 0^ tiV-g- 

*M C04 H 2 # -fl^SHf- ^ «>-g-o] a>^ ^^-^-(9)^- ^]] ^^s)^ 

7>i^-7l(l)^ ^^-g-^ ^>-§-Al ^7fl(ash)# *1#*Rr 5L^7] 

(ash trap; 11)7]- ii^sH 91^-, 7>^7](1) ^^^^ ^^^> 7 ] 

3Sr <t*itfl<4, iflJf #Efl» ^^*l-7l W ^^(view port; 12) o] ^x\s\6] & 

<51> «*| f ^ 7>i:# 7} + 3\-7] xfl^. ^fl^SHr ^ 7>^ *fl£^&(8)£: 7>r^Sj-7l 

(1) ^ ^f^S 2 7fl ojAj-o) cf^ 7 l]oj ^^o,] c^sJjl, A>^ ^^-^ 

(9) ofjX| ^ 7].^ 7]]^3j-(8)3Zf <^^5]^ ±-^2] 7>^3j-7l (1) «^ofl ^A} 

^■^^.s 2 7fl ^ 7 ]]^ i-^oj) ^i^s *i*l£H $14. ^^d 

^-9.5. ^1=1 Zj-Zj-Sj i-^^. ^ 7]]^^ ^ 7>iSf a).^ 7 }^5}-7l(l) ^ ^ 
■i-f-^-S.^, ^ 7 r ^ ^7 r ^S^^ *±3[- a]-§-^H 7>^7l iflJf ^igofl ^ tfl 

5^*»fl ^r-i-^H 7>^S|-7] ifl^ofl 0.^^-0. tgA^).^ ol 6j) 7^ 

<52> o]^HlA^ ( go. ^ « v ^o] 7>i^7l^ ^tg^-cK 

<53> ( a ) 0}^ , 7}^7] ^S. JL&X} -B-7l#o] al-0.0. ^o. ?] 7 ] cj^ ( 
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^^£171 -£-£5. ^l^^rf. ^J-aJ 0.3. o] £-51^ 600 °C o] ^-o] . 

(b) 7>i^-7l 2:5.7} 600 °C ^fl^^ 7>i *fl ^ <2]JjL 
<£sL(<£*V2lo_3_ LPG 7}i Hfe T^sfl ¥^ CO + H 2 7>i A>-g-)<2]- X^-g. 7 |-iS}-7l 

^-g-«H 7>i2f7l 1300 °C ^5V}*} ^H^j^tf. o] nfl 7 \ 

^s}7] iflJjL^ ^S-Q #±7} aV-g-sH <£± ^^-o} C0 2 , H 2 0S ^ 

(c) 7\^7] ifl^7> 1300 °C ^5S. -B-^lS]^ JL^-^> -fM# -g-A} i^-g- Jg-<s)-a} 
7>^ ^^W. ^I^, 7^^-71 ^^-ofl <q«- 

^ -*hM wV-§-^] 4\zft C0 2 , H 2 0^- JL&x} -B-711-o] a>-§-§>^ 7 >^s|- «> 

-§-(3-^*1 3 vfl^l 6^ ^ SHO*] CO^ H 2 7> ^^^-o] 7>>i7> 



(d) 7>i5|- tiV-g-o] ^SjoJ ^JS^ 7}^±r 7} ^7) 2) ^f-sfl «Vo S 



H 2 0^ C0 2 # ^^Al^cf. Ol nfl, i2] «-ofl^ <£S 7>^ ^>^l^Cf. ^, 7}^ 

2]-7ll- -fM^Rr^] ^^.tb 7}^7}S.^-E] 7 }^B\ ^ 

^4 <M E)ir ^JSl^., °] nfl XJ.^ 7}+3\-7] 1300 °C ^ 

3E3. -fMS}^] ^jQ.^- sj^oV-g- ols-o] A^-g-o] H 2 02f C0 2 tt Jl^ 



<57> 



(e) 7}^ tiV-g-ofl ^fsfl <g^. 7}i7} ^^51^, A^<g 7>^ <y 



^ 
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*fl^&€ 7fi ^ofl *}^r*\jL ^ 7>^(C05f H 2 7> ^^-°J)^r 7)-^:3}-7] «V_Oj^ 

<58> ojs}. ji^} °- 7 )^-o) 7>i^- «H-°1H, -H-711-^ ^4>oll life). 

^ tfl^l ^hS] til^o] ^-fofl^ <£±_ *V^O_3_ ^£)^ ^71^ <#oj 

^ 5^. £7^0 S ^ a>^ # ±3L^ J7«- 

-B-7H-0] h 2 0 ^ C0 2 ^- #-g-*Rr ^-71 3 ifl^l 6^1 a}-g-°]ro] ^j-cf. 

ifl^l 6, ZL^Jl ^ 7 >i ^o] H>-g-o] 2}-^ 70] a]-o.ol -^Alofl ^ ^*HH «J<^l]. 

C0 2; H 2 05f -^-711-4^ -g-^] ti>-§-0] 7>iS|-7] ^J-^o] ^.c]a]-0.^ o1 j^ ^uj-^ 

^-^S]^ olc^ i ^ tfl^ ^ ^JE7> ^ 7)-it ^ 5>)cf. 

<61> [^X\d%] 

<62> £ 2°fl ufEfvfl ^ o. ^ 7 >i^7loflA^ 3)1 -f^ 10 kg/Al^-^ W j ^ 7>^5}-^^ 

^>-§-€ 7^^-71^ 3] % 250 mm, sJ-W-i- zj 0 ] 7 } 2 000 mm ^£.^1 
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2:7H 7>^5]-7l# 600 r ^5L£. °\m*}7] ^ ofl<g Hlti^, 6 00 W}*} ^l^^V * oj| 

<I 7>i^-7lS^-E^ O] ^-A] 7lJI 7}^ *fl i^^l-71 ^ 

5£^7l7> -g^S)^ 5514. ^*V, 7>i^-7l B^jSJ #i?fl*Hl-C7 7>^s}- ^>-g-o] ^1^^ 

^all-o] ^ulsjol $14. 

<63> 7>^2}- 1300 t^H -fro}£ sfl-*Hr ^^O.S ^S\o] $ 

^ H 2 , CO 7>^-i- «fl#sV5a4. ^l~§-£ ^l-B-^ 4-g- 3. 134. 

<64> [ S !] 







3*1 -fr 100 kg^ -¥-7)]h1(%) 


(kmol) 






i c 


I H 0 


N 




1 


1 65 (5.417) 


j 15 (7.500) | 16 (2.375) | 


2 (0.071) 


| 2 (0.063) 


-fi^M 2 


1 75 (6.250) 


1 10 (5.000) j 11 (2.219) | 


2 (0.071) 


| 2 (0.063) 


^6)] 3 


1 85 (7.083) 


j 5 (2.500) | 6 (2.063) j 


2 (0.071) 


2 (0.063) 



<65> 



£ 3 ifl^l £ 7<>1] q-^^cf. ^, £ 3 ifl^l 5^ -g*H 1 tfl^] 3^ s^-i- 

sjl-fHl &o^ f Aj.^. ^-^o) 7 ^2j. m.a^ uf-EfHH zieflsolji, £ 

6^7^-^ ^Alcfl 1 ^ 30] ^.g. ^0.0,] 01 o]^, aV^/^o. = o go] ^o. ^ 

7l i£3Hl 4€- 7>>i2)- 3o}cf. 

<66> Ojs- ^JlfS^Ei, 4jA]ofl 10] sfl-fj-ofl ojo^, ^/afl-R-S] J^u]^ q qo] y} 

— 3" 7 1 4^5.^ b1 <2<^ ^ 7>^ Lfl^ h 2 4 CO^l 2:1 ^SlS, 
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^ 7}^3S\r tiJ-g-A^ 7>i(C0 ^ H 2 7> ^£)<2] 7>i^7]S 7fl^^A]^ 

^>-§-<H| 1^4 H 2 0, C0 2 # ^*KE-^ 7}^s\- a>-§-^ 

^Jl^ ^-£1- -R-*ll- ^ $1A£S, Jl^> ^71 #4 ^ HV^-A]^ JjL^g. 

aj.o.ofl o}^ 7^^.71 J7^0. S ^Hflo) tij-^^) u]^o] ) 7}^S\-7) 

^H7> -§-0)^- ^ o>q^ 7>i2)-7l ifl^ JEL^O.^ ^*>7fl ^11- ^ ol 

-§-*H ^€ H 2 0, C0 2 ^ -fr7l#^ ^ y]-g-ol Jl-^oflAi ^l^i)7l «tf-£-o)l, JZ. 

^ ¥ °>H^ ^ 7>i iflo|H ^ ^5L7> ^Jg: ^Cf. 
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[31 t 1 ^ 1] 

^ 7}^ «<HH W\, 
2] 

[3^8" 3] 

1 *J- JE^r *fl 2 ^-ofl &oH, 7>iSl-7l Lflofl Aj-^i*. 7}^7] ^JE# ^ 1300 

-^l^t-fl sg&ifr AS. *#*>ol, 1^>s}-^4 ^ 

[3^*8" 4] 

^4 ^» A^7] vflS 14 M #4 o]a}.^-^ # ^^Al7l^ 
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^7] #4 o]A].^E]- i# J7«.^> ^-71 #3). tiV-g-A]^ ^^^^ ^ 

» 7]fe ^7^1# ifsfe ^ Jl^V -fj-71 #o) 7}i§)- « 0 >^. 

5] 

^-71 -i-S] 7]-^^ <^a>^.^^ ^ 7>i cq ^h. 7 |. a>^.^ aV-g-^ 

^ #°1 ^^al, Ol#5j.E^5>}. -o] ^7«7.f -fi-711-alJ. 



■Trl-: 



7>^5}-7l^^E-l Wfl#S}^ ^ 71-i^ 7^^A}^ 7 }^7] vfljg. *#*Hr 

6] 

*H 5 *<H 91°}*], ^7} 7}^7}^ ^ 3711- ^ 2 7fliS] ^Ol # 
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^-S . 
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[Si la] 




[-v: ib] 




26-20 



1020000075112 



2000/12/2 



IS. 2] 




(CO+H.) 



• bpis S3 em# *ig 
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15- 4] 






02/waste 


=.0.6 




02/waste 


= 0.7 




02/waste 


= 0.8 


o 


02/waste 


= 0.9 


. . . A. . . 


02/waste 


= 1.0 





400 600 



...A^-«' 


*■ 

a o — o o a 

— v » — v- — T~ -w 








— •— 02/waste = 0.6 






— 02/waste = 0.7 






■ -« - 02Avaste = 0.8 






o 02/waste • 0.9 






■ a - 02/waste = 1.0 





8 
I 



- 02/waste = 0.6 
02/waste = 0.7 

- 02/waste = 0.8 
02Avaste = 0.9 
02/waste = 1 .0 




0 q"7q" fr- 

1200 1400 1800 



I 

i 
8 

5 ' 

o 







02/waste = 0.6 






02/waste = 0.7 




— D - 


02/waste - 0.8 




o 


02/waste « 0.9 




... A- - ■ 


02/waste = To 




A--.--A- 


■■A A ■• -- A 






-6,0 0 



BOO 1000 1200 

Temperature (*C) 
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